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«>4HiX0>ttK49£firKiM 0 , „ t war . awesffiS'Hd 

«&3ra> i * -mam** 2 tzmtww - > 
<*> 2 mn&i&Th in&n 1 4 war 2 iciest w 

^-yfftJRIiSa. 

[11**5] «E3t«HBU:«i. «*33E#to*>£ 
#0* *-fttr»rSgtfMfflBrto«-C**i«r li: u *wa 

<m^^mn^mx'hUiiob-^m^m. 1 ziz\m 
im 2 wbbwv t^ - ygsixsia. 

[f**JI6] «CHfrfHlL^i«. ««i3S^|t50ll 
#0 ° &-&frjft5g<7>©Bl*l<?>€fc 18 0° Sr^m^ 

fiT'&iUA- 1 b u -enw^t-iom^iEHrt^ffi 
t'*>iitf ot-r sa*js 1 1 wm$& 2 izsmw 
-yffllx&B.. 

inmm ] mw-y z^yxxt-thmm. 1 . 

%tim 2 . US* 3 , ft 4 . tost* 5 t ^{il«*iB 

i b 1-4 m^tm 7 tettoy ^- >«raaHf . 

[fit#JI 1 0 ] «ri5xy#* L-T . ^^***E* 

[»«'jsi 1 ] iiris^^-y^iEPt-r^if^iii . it 

*«2 . m&3 . «*JI4 . IS«ifi5 ifc(il***6 

cibb «o» ^ - vRKgs . 

[«*JS1 2 ] mmWb LT. affl^x^^e* tt 
4 BWMI 1 1 OBKfV V - ym&W . 



^-ysaxsa. 

3. n*H4. m?m5£fi:iinim6iztmw- 

[0001] 
[00023 

immm mkw-yfflimm.b ltja. jem 
itm.m& mmm^y v???. &*&m ■ teb 
■am. sffl^ftt^fcs. 
jEfflcMwmzm^tzmi<?>w-ymmm.crMf8L 

-fhii^y It. aHULfcBft^T^^/Wi-^CSaW- 
5A/D3yA*-? 2 k . Ty^/WbSiifcB«S:iett 
-r^B^^USt. S^O^-r^^'UBmSrT^o 
Vim^m-h D/A3 y-K- ^ 4 i: , WfcfcfcjjH- 
ZCRTt 4 ZTlsJ 5b. 7h'l/X/f-^A'X6 

»(HS»aiSl51 0k. ><*-yWR*l lot 

[00033 zw-yvaauxit* 1 * i ^> 

■CA/DSaSnfc«. B«**'J3fcffitt3:h.. D/ 
A3>A-^4SriitTCRT7'^xrU>f 5tC*S$ 

ffl(E0t^aia5i ocu^-c. B«^ty3 

CiEttSiut A*B« b * U 9 tcffitt § *IT * ^4 
A'^-y^SW/^-yB® ( 0 2 C/t^-y*4: m*^ 

-yB#.*^-r) b<r>mm.t i x-}iw®.*<7)hh*i>hi$L 
BtiKttJfr*- 4 «[rst- ^ -*v »-r ; ^ - >-sm 

OSS Ui. T KPX/t-^^^ 6 *afCfTfc*l 

4. fre^a-A^Wa-evHUfftt, CPU 
8tJ:yfi : ipix4„ 

[0004] ft-f . atus*aji5 1 o iza^x . ^-c^ 
^^->Bmic^4a(ag* i »:tii$ii4. ztom. 
tz^x&x w- ymmztti- 4 mamx.mm^> 
mmmA \Z7F&. x^y 9fcfs*i$*vo^4^ 

^->B®^)d*>. 10S-SJR-T4 (^^-/rST CW 
T. WcSTfcBM-'j 1 ) . ^./^-y^^pk-f 
4. acfc, A^->-B#iA7]Bffi^H#.tptwS3^(a 

acn5^(i,j) dst** 1 ). .^laaT^iE^ibtasffl 
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(ST 2. ST 3. ST4) . tt±mUM&4Xf)9Mt 
®MX\ &Xf>W-yW&T-?£ttLX1f?. ST 

x*n&tt±frteTiX'm^m%{mmmvm<x 
*hs3*i*. sT3^«fa«mtiiT"{i, A^amsri. 



[0005] 

[flkl] 



CCCi. j.p)= 



ZZ I I (x+i, y+j)- I (i, j)| {Mp(x.y)-Mp) 

X =• 0 y - 0 



Im x - 1 my - I _ j ra x • 1 m y • I 

ZZ { I (x+i, y+j)- I (i, j)l If Z Z (M P (x, y)-M P } * 



it - o r - a 



I (i.i) = 



mxxmy 



x 0 y 0 
n x I n r I 

ZZ I (x+i. y+j) 

x - 0 i - 0 



[00 06] ZZX\ 
[0 0 07] 
[ft2] 

— 1 

M, = 



m x 1 m 7 I 

ZZ Mp (x,y) 

x 0 y 0 

[ o o o s 3 m 3 izmwmm 1 o^4>#£*t- . © 

mx - I n y • I 



mxxmy 



* 'j 9 izmm tix v^hn?- y w®cr>wu&mM t 

T h* VX/t-*> tx. 6 Sr « t X fflffiUSfttBSP 1 0 fctt 
OiitiiS. SUKKgffiffil 0T'{i*^MxSJUp?l 2iz 

a^x. i tM P wftiMft 

[0009] 
[S3] 



ZZ [ I (x+i, y+j)- I (i, j)] {M P (x,y)-Mp} 

x - 0 y 0 



[ooio] tm&ztii. wwisgajtf 1 3 

[00 1 1 ] 

UK4] 

mx* Imy- I 



[»5] 



ZZ ( I (x+i, y+j)- I (i, j)| 

X = 0 y -- 0 



[0012] at* . m p 

[0013] 



I m x J ti > - I 

ZZ {Mp (x,y) -M"p) a 

x 0 y 0 

[0014] tfm&ztii. n&m 4tzm*x s i<o 

[00 15] 
[»6] 



ZZ { I (x+i, y+j)- 1 CI, j)} JZZ {Mp(x.y)-Mp) 



x ■ 0 y 0 

[00 1 6] tfMiiZtll. Kfe**l 5{C*5WC, f*9 
-ypcoeB(i.j) C*ilt6a«flECCC(i.j.p) ]*» 

T**y9CfittS;flfc. ifcfc. ^-yBDR«l It 

*j ^x, ± x <?) *9 - v tzttt h mm. r- 9 izm-i\, > 

H6(Ciirf . ffiZ0>-?A? 1 6 (-7*7.1 6liH7(c* 

•f) ifflw -?A7<7)tL±i8mmi&mizAiiw&<7)& 
&)*t>*Tt x'7&^m%&wmu, y) #«iwtaj$ 

*i* (ST6) . 3JB3ftfc-?*?ft»|*iK:fc{+$£-c 
^SBHflET-^xtfcffc^WaiSii (ST7) . ft*ft 



x ■- 0 y • 0 

a6*BBBOL,*^«J:0t**vt||^cJi ( ST8) . * 
^ftfcKmax. x, max. y ) fc^? — Vtfhh 
i<7)b U >V->%>pt®M. (max. x. max. 
y) ***y9Cl£*f.&. *<0». ««1 7 (max 
. x. max. y) - (max. x+-mx— 1 . max 
. y+my-1 ) toitWV-yt«f hWX&f 
Smm-fh ( ST 1 0 ) . ZtilzX f) , X^SrSflr 

[00 1 7 ] 



(4) 



fliHTl 0-17198 9 



tw-ywi (a) vmMmcoimz'ft'jb. mm 

*» 0 . 6 1 fc *r •) . A-?- yffl®|5]±^«ffit« 1. Ob 

[ 0 0 1 8 ] £ fc . *J9tt?J«S>xy J: 3 fc/< 

*-vi{toJW#*«^**J:3fr*& (09) c ■ 

t. srotKtfo. 7 2b%n. ^->mim±mm 
mi. otifrvzHfe. frzomri. ^ttzmm 

<nx'h->x. m^m^bm&mmmm^xmai. 

mzmitit&zblzk*). J*f-yWm<7)im<7)-Uft 

ym<r>n.iiitf%iktz,®isx'i>. n&&<wsin 
>v-ymsm.zw&-th z b* smb ix^i . 

[00 1 9J 

mimmn^Mm^mb . znh-m&nmm 

K#fo I^t. Hfr^^-yp«o#B#(7)jgS^E* 

fc. znmmiz. mmfew-yii'o&htihWL 
*m„, p Tm*.mrtzn*m*&b . M^wtuc 

ffffltt£illJW-**l*4Mafc . i^fiAftftS^Jnlt 

[0020] i^lWrctt, «WKliES-|«l0SS:»«L 
fcffifrjnjm i fc lz X 0 . 2-ow««B«<0«R*£ 

msaimjmit. wmbttSMbfrteh 
ayhfz b#SMtit&fe£.ti\.ix i> mm tx-$>z 

m^xnmzhhtiito. a»flte*w&$hwi!fct** 
■kiza^xh. mmz^imm.wmtmmx'h 

#fofc#flr*0«, B»fWt:»JKflil*i»it:»ajLTv^ 

[0021] *Jt. xyzK^-^fjElJWj: 3C, v\'^->- 
S «ao Ai*WSWI:t %i£&t,zt5^Xte. vBB 

tMmmztsttiw&mnmb* MiWMtumz 
mi mmttft b \m-x-hh b^o m&i> i . 

[00 22] 

if&j&zm^mm ar. mtowmtzx*). z<m, 



<mmm 1 > mmm ibix. D-Y±.<r>x.yxx 
1,^^71 fc. awufeBBt-r^/Hi^tcjaw-* 

4BtM* V 3b. ^y^Tx^AW^rtn/ 

**ks3jw-* d/a =j 4 fc . BB^it^ti 

CRTfVxrH 5fc. TKWX/T-^U6fc» 
*4 5 yfrnmi b . A*B«*flRSi*. «S»«B 
**>«Si. MBS SWt"*-* C P U 8 fc . WttKMWW: 

**m&f—9 ttm-t**^ v 9 fc . B#<^igs^s 
*i<d**aj-*-4aKfliarifiiJWj«i 8t. bbobk 

^312 0 fc. «*»«tiJ352 It. ^-yKRBl 

[0023] Zco^-ymsmMX'ii. fixyl frt> 
ttJ* § titz 7 i-n T&immt A/D 3 >v <- ^ 2 T\ 
^ s y^mmi frh<n? A s y^ff^clailL T a 

*y3(dR«)a*iiJtAAWI (01 lCA*B«Mfc 
tT<7J*-h'$r^-r) ti. D/A3yK-^4SItt 

7,*BBJl««ajil*rt*a{«i8fc:js^ 
-cx*aaaaiHfi»i(cafflisii. ^t'j9(cfeiis^ 

i. 4fc, BDRt=fflv^it*y'C5'-ygMiwt^-yB 

^f. #^"^->-ft{c, /^-y«B5jiSfiBfc/^- 
vBK^E^rm^aaflffiMEKaJB 1 9£tf}I££)E 

*i«d»a}»i8{c4jv^T. ^»»aj$<i, ^*'j9{cie 
fi^ftjtajsP2itc*5^T, ^46^$^, ^<*'j9ie 

BSn-Ci^ft. SHRK»aj*2 0Cfi^TJi. 

fifrti. J*?~y2,bZcr>®.Wtfx*V 9izm$fi 
h» ^y'^-)^cr>r-^cr)^imUi. TY-VX/ 
T—?><>X6ZmtXinhtlh„ it. 
SBin-7y HJftffliC PU8JCJ: Off^ix*. 
[0024] ft?. mQ)Jg.m&% 20lZi$^X.±Xcr> 

iw-ymmzn^hmm.'f-ftfn.&ztii. 

04tc^-t7o-iifci5i«T'*>o. jiKKo 
stfui . mmrnx^i-m b m i x-& h „ mb 
jis t 3<r>m<mmftiz&vmm.uiii&&m% 
*. «HK*aisT3T(i. ^-v*p. m-sim 

(i,j) C05#h§] . ^•^-yiISi3ffi*iSjfc>'^-y 
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[0025] 



R(i. j, p) = 



m x 1 m f • \ 

£2 IM.. 

x - 0 y » 0 



[»7] 



(x, y) • f[ I e(ili,jty)-Me. P<x.y)]) 



SI Mw. ,, (x, y) 

i - !) y ■= 0 



[0026] ftttolWLfcflli. «BK«ari&i*>£ro 

f ( co ) = c o s CO 

*ttffl-t*. attoff«L/s«liiME^ittri*|tD 
f (co) = c o s 2 co 



[00 2 7] 4fc. afiwiHiLfcttli. «K$3E3riij 

5) . —Mb LX. 

[0028] 

[ft8] 



f (to) = 



1 {(-45t360n)° S w£(454360n) " } 
- 1 {(135t360n)° £ co£ (225+360n ) ° ) 
0 (-ett&ttJ (n«8&) 



[00 2 9] ^ttfflL-cii^. tfz. m&cowmitz 

t 1 8 0 ' £*tr«Jg«9fiHrttf)ftr*:ritf 1 L . * 

*ijjw-o»jeoiEii*ioa[-c*ntf-itt. -Hi-m 



6) . -HfcLT. 
[0030] 
[»93 



f (to) = 



1 l(-22.5+180n) 0 So>S(22.5U80n) ° ) 
-1 [(67.5fl80n) ' £ o> S (112. 5H80n ) * 
0 l*ftH*) (n<ifi«) 



[003 1] fcttflJLTiJ:^. 01 2(c£(ttl£ftaitf 
B<Si§Jg£lK:fiffi I 9(cieitSitTV ^yN° 

6 *a txs«H««aj«2 o 9ii4*i§ . 



' - >-«K^E*l*l M 6 t p con 

I <9(i+x,j+y) -M0 jP (x,y) 

* 5 gtt £ ii * . #f&]HfHil&SB 2 3 tfc . 

f C I # (i+x, j+y) -M0, p (x.y) J 

**aai$#i. fBiffl»ffl2 4ttjv^. 

[0032] 
CSSc 1 0 3 



S 2 (Mw. ,. (x, y) • f[ I 0 (i+x, j+y)-M0 P (x. y)]} 



x 0 y 0 

[0033] #gai£;h., (MH»2 5 tiJ^T. *»« 

v>^->'p(3O^TA73a{i4'^T<50(aa(i,j) fcfc 

'J tcie-ii$tiT nijv- y»l* j* 5 1 J: 0 A/ 
Da>r>-^2 2ratT®#.^ ; E , J 3JCBX0iitf. 

ix*„ 



[0034] 

M..p (x,y) = I D, (x.y) I + I D, (x,y) I 

D, (x.y) =M P (x+l.y-l) + 2M p (x+l,y)+M p (x+l,y 

+1)-Mp (x-l.y-l)-2M p (x-l.y)-Mp (x-l.y+1) 

ZZX", 

D y (x.y) =M P (x+l,y+l) + 2M p (x,y+l)+M p (x-l.y 
tl)-M p (x+l.y-l)-2M f (x.y-D-Mp (x-l.y-1) 

U. OT<7)5t ( S o b e 1 f<.V—? ) tzX OifUSSjE 
im CO* . 3 6 0' ] tf%&Z1Xh. 
[003 5] Mc9, p (x.y) =atan2 (Dx, Dy) 
ZZX\ atan2tll DxffiflL Dyffi«T*$;h. 
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*Dx-Dya««a»jESH*ft£S-*- (Hi 3) . ** 
^)iE*rfe]«aj*fti: l/Ctt. Prewitt 

[00 36] Fflxytfxtt, tttfi^^tt. 
4. hhW-ym®. {fSMX'ncf) SrHl 

4 ( a ) 1 u $>m.-&&.mx'n\jimm < aware 

jjrf) £H140 (b) fc-Tft. H140 (b) fcjjrf 

*T I t? L tf 4 . ; * * - >-iHS^E*l*lSt^A^il 
Kflil*mS±IB¥atfflv^T»ajr-6 1 . 12 1 4 <n 
< c ) at* ( d ) CT>£ o fcfr*. ifc. /^->'igJgJ3 
BS«*JJE#tt*fflV»T*a-f 01 50 ( e ) 
0,i:?Ct'4. ZZX\ W->iKB&3SJi&&tf?Jl 

Dy t UzOX'hiKfZth. WW s *£.k%:hW*t:v; 
LT^4« ZcrMMWjfaggmtZ. f (<u) =0fct 

4 . 7^«»^ia*rtifc '^->->eKJDE*r6]^$ria 

150(f) (C^-f„ IS*3B4 C f <«) =.cos 2 
fiOatfl*J3I6 CS5D izltztfitzf (w) £JHn 
T^ffl^OfFil&fHhHl 50 (g) 4: HI 50 
< h ) O J: 3 *) .• #|6FF£as#£Kfc# . W-Vto 

IffltOtftltf 1 ■ 0 lz% -5 T v > 4 Z k tfb A>4 . w 0*1 

f (ft>) = cos2ft>£JII^Jfc»^«:ft*'*4fc 
0. 7 15fc&9. Hfc5) (cUrifofcf (gj) Srffl 
v ^aiRKStmc-*-* to. 6 9 7 1 5: 0 . PI fcHttC 
OlBS-ffeffiSffilSHI 0 . 5 6 4 1 itKX t &(2&HA* ! 

?->OHJi4 SO^ftoi^g Wc <V>Zk 
•o>4. 

[0037]*- FiOxytfxfcW:: *>?--( 
jW&b -3^0. 9 4 \Z<rmdfiWtth Z k iz 

ct* j $>o. z<r>£'j%%r£izi3^x httmnmmtf 

*ItfcX-h&. itz. fJ^comstzlt. pgLk&tf- 
>#&Wlt:*> C01 60 ( a ) ] . H«±"Ctf>* 
4^rO(N>{aS(xc.yc) (xc.yc) 
Btt^g IV *fc*£KB-aLBc* 4B*#B«JL-Cx = 
-J&DBMLLC3R4J: 5«MMtWtflf\ ^?->" 
? Ct-t > . ±IE#- F±Oxy,-fU 

tra»o»ra*«rsrc*6 cm 60 < h) k 
[0038] < mmm 2 > z cominmmm 2ki 
x. MfP£m*mz'*?->m3m:ZMt,zk<omm 



ff 0 . ; w«^->«PBa!ai«)«ijStt. xttftn 1 ice 
aotflfcRifcfc*. mw-> chi 7to 

(a) ] offirKi. HI 70 (b) , 01 7^ (c ) iz 
Tret* 0 (ciftcfi^Rfc LT^3>. zcotztb. tifflco^X 

mwzx-ox. w&<%hmk&izt:m>fttfmL 

•fh CHI 8(7) ( d ) . HI 8<0 ( e ) K «t IX, 

tEm£mm%xt:%&zm^x . R«*ff5. 

H 1 9<7) ( b ) KjjrfJ: 5(C. 

< =5: o t fc' •) , ^ - y<r>Z.*ftcoi& 
m&tf'bZKtP'yXm* Ifrl. HI 9c7) (c ) . H 
1 9<7) ( d ) colzolzW-yMB&imiTmk A^liftS 

( o ) = c o s <u D , W*3f4 C f ( ft) ) = c o s 2 

«d . m®5 cm: . atfl»«ii6 c»sd eu: 

*>*-?itf (ft)) (i. ^TH20<7) (g) iOiptc^rO, 

^ttusti^ti. otift. immmmmi 

0. 7 2t*>)» *»HBtffi4^^^->'iBRS»WM9J 

[0039] <mfe»jB3 > zcomicr>mmmB3 k l 
x. ftm®m>&mmM$>hv>imw7 < ^A±c«t*» 

^A'?->!£IXgM<7)Jfiftl±. HSfe^Sl(cie«<7)ico 
tbhtztblz, $miz&Wfim2tiX\<^Zktf£\,\ - 

$r &]&(;: L . ^W±(C7 ^ -y i egfrt h k^oZktf 

ftbtix^h. f-f^y±com,^t^mmm 
[0040] hhw-yw&zm2\cr> < a > tt, 

7JjB#£H2 1 <7) ( b ) kt&. H2 1 <7) ( b ) tc^ 

k£%-r>X . iwhl, '^-yiiJK>S]ld^-[$iatJ ! ' 

if}-M>£. H2 1C0 ( c ) aL tf H2 lo(d) Oidtc 
tri. A^->-iME4jiigfi*^SlSieB!Bltett 
0^ffiSrfflv^t»aj^-|)tH2 20 (e) Oiot^r 

1 . A*««ttE*n*!fc 'N'^-yj6S^E*(Sic7)^^H 
220(f) c^-f, a^3 C f ( w ) = c o s cu j 
Xtflfc&as CS4D {ZLtztf^tzf (ft>) 5rfflv^T* 
[6]^OfF(ffiSrfir^ H2 20 (g) ^H2 20 (h) 

oi 3 0 . uto*%.mftmz . n&co&iuzm 

ZtlhZk%< 1 . OtCifiv^^oT^^Cli:^* 1 

4. f (ft)) =c os ft) 

tB^4tO. 99 2^=5:0. C^5 ] {cL7"c* { ofcf 

(w) tffl^fcafuJE^jicaj-r *fc 1. ot^o. rat 



(7) 
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it^. w-vvmh %<nmt<nWSfe%.mz< \>z t 

[0041] sM^m j ^.mmm±.<r>^f-y^mB^7 

[0042] 

i^co^m zcomitzxtui, ^x-f^m 
o izvm^mmimm^z^itt?>m^'. mwnt 
%cox o iziimmz^mffcMMihh two, 
■aifi'Mtt ^ *tetiz . vmm.i?*imz% &t^-j% 

[ 0 0 4 3 3 f$lC. 1 . USJ%2lZi%%>%pftlz£ 

tin. jjiw&t ^?->m®tnfflTcr>m%zj%ii]ft 
tin%mzwL&£itTmnt h i^c uc<dt\ hot* 

o«t -j KttKtfWSej: ~>xW£hk'j tc^9->*?M 

[0044] S7t. m&3. m&4. muss, a 

*«6Kft4S6W;J:fU/. ^4a#|fiK3££«>iFfli 
ffifiDfiis&S: C- 1 , DtU a(H«WtBS*« C - 1 . 

»«4. itdijjts. mmizm 
WHtifttf. auefls^n^jeo^i so - 

0 fc U ^^-y«k1HH»«aaHW*RKtfc*&fc: 
fc^T 1 . 0 fc * 0 . MEPO J: 3 CffiPWfefr 

[ o o 4 5 ] tn. mms . mme iz%zmizx 

fitif, «WE^fi*l*l<?3lM*iWit!ttt*l. 0,-1 
<V3iM.b l % ftgfttffflttS ft* fc v » 5 SMfcWf 4>it 

mtc-t 4 c: fc & < . a-? - ynQi^fimtfxt i> 1 1 > 

[ o o 4 6 ] t7t . m%m izfai&mzxtiti, ? i 

%m?>xm$:mztiztKc< . m o s fc i» 3 
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